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[0 0 7 3] 

HOMO ^^jl^S-^ I: ^> O M t-*^^** '^^''^^ ^ ^ ° 

4>2 6>3, bhfa^o (C) t^J; i9®iiWc^«M^l^«»^^-t-^7^ 

a.^;v^-t:-*i> (ttrffi^J^Al) o -ftm*4'|@<^:ir^t::(i. 3 i 5 

HOMo<;^^^5[gjt^^c^-e. ^«JK^M#-^4. 2. 6j3J:tf3l)U<}4 5l::«my=Sr 
:t-f^7^-;v^^ (mi2^!l^A3) -e*;&o ■Em»5l®<^:^-^tw{4. ^«^'fi«#-^4 

[0 0 7 4] 

^^^^h^ 4>2>5>8>7>3>6 t^fcSo (C) i i9 Stm/iR^ili^tC 

tc-K^^^^-f^ 1 -■^■7f-;vST^ab^ (tusS^J/j^A i 4) o -fi^ 

[0 0 7 51 , 

t /"^B X. if 2 - ^ 7 ;v»<^J^'^> m ^ (7>{t75^^:;'c i ^ c;) II tc^i^^JF.^kS 

^^i^^^h. l>6>8>4>5>3>7J:'^^o (C) tci 

2 -:^75^;^*ii> ■tt^*3 '[S<7)^'^i'i4. R^M^iifi^-i- 1 > 6 is J: 
1/8 i::em^^^i-'5' 2 -■^■7f-;v^t'*^ (mia^j^A6) o -8:^^41® CO ^-^tcii. 
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^-v : 26/ 



1 6 8 is J;?/4 t--K^&=^*'^'5) 2 (tugBI^J/T^A 1 0) o fiflt* 
[ 0 0 7 6 jj 

^m.^^}i. 1. 3>7>5. 9>4,10>6, 8^:^^^o (O \>ZX^mt^f^^% 



7 j3J;(^'5 L<ii9 2-tf V^J^S (HUgai5!]7KA 5 • 



2 -If (HfllS15!l^A 5 2) o «S4jEI<^:^ 



3 . 7 is J: t/ 5 ^) L < t± 9 t:: 



^1. 

_ ^'^-r-i, 2 (huISI^D^a 5 3) -e^^&o 

kisi^^ii^r-tt. R«^f5:S#-^l. 3. 7> 5^'J:tJ^'9tX«m»^:t^^2- 
[0 0 7 7] 

±|B^ (1) t^^v^T. Ei:L-C{±. &tL<{±. sm^^ 3 7 :c -;v» 



. trlB (C) i 
[0 0 7 8] 

±i£^ (1) IC:J3V^-C. E t LT#ii&t L< i±. TIS^ (3) tr^^ 




^cfj. Re. Rfis itFRgti. -^-M'tL^^JAt' T;i-^;v^. T;V3^v*. T;Vdp;v-^ 
, T^y*, smr^y*. ->v;^^^v^^ «mv';;v:t-^ 

[0 0 7 9 ] 

±|B^ (1) ICiSV^-C. E7&^^_LtB^ (3) (^^-^i^. ^ (3) tb-C&tL<{i. Re^ 

3~2 0(Ot;v^^v*, m*^3~2 ocoT;v^-'vf-^3&"^*^ ^><^"^*^o 

[0 0 8 0] 

ttrlB^ ( 1 ) $ ^ ^ L#i4<75*#i^!l tLT. Ari^J:y'^Ar2 ^^^tL^^tL 

[0 0 8 1] 
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OMe 



OBu 



u O iikil ^ ti^HlS L- -C T ^) J: -7'^- ;v :t ^ ^ /p-to 
[0 0 8 31 

:$:^0^(;Oie^^<b'a-%ti±lfl (1) 'C^^ft&m'OMl^miL^^M^. ±fB (2-1) i5 
XZf (2-2) i®J^-t^^^^L.#f5:^^i"*o 

±fa^ (2-1) . (2-2) tCiSV^TAm. B^, cm^iCJ^^Drnji^tL-e^^SSli:: 

tf tf V yjui-y vuv ym.. ^ ^ 'J v ^ ^ u ^ty^y^M. y y 

^^h.<^umii^ iwi— T-^^^j&o-cv^-c 4) jiv^o 
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[0 0 8 5] ^ ,^ 

(2-1) KiBX^-XXit. -0-. -S-. -S (=0) -SO2 -B (Ri 
) -S i (R2 ) (R3 ) -> -P (R4 ) -iBXZf-?R5 (=0) -C (R 
6) (R7) tfcti-N (Rs) -^miTo 

^:^L^°-Rf R2 . R3 . R4 > Rs > Re . R7 ^XXfRs ii. ^firfim±^^r)i^^ 
R A^L^ R3 . R4 . R5 . Re > Rv iSitFRs ic^tt^ TiV^^V^. T;^^:^^^/ 

T ;v ;u TU-^v*. TU-;v:t^v'S. tu-;v^^*> t'J-;vt;^^ 

I 0 0 8 8 1 ^ . , 

±ia^ (2-2) lljSV^TYti. -CR9 = CRi 0 -tfzit- C = C-^mTo 

10 0 8 91 ^ ^ 

[0 0 9 01 , ^ 

urn 5t? ;v ^ V -> T y *(7)J#^c9*#^!l ^: L T l± , Jiifi R "C^ L ^> <^ t H C 

[0 0 9 ll 

_Lia^ (2-2) tl^V^T. Y>0^'-CH = CH--e^^^^^^~$f^ Lv^o 

^ 

;$:||gg(7);«^i^^k^^t±±iB^ (2-1) is j;tF^(2-2)-t:-^^tL^f^i9^gL.^ii56^^S{m 
< ^) ia^<^^^)^SLTO^^tf5&^ UtV<lt. ±iB^ (2-1) >0-^mtm^l 

[0 0 9 31 

$ ^ 1^^(2-1) i^*3V^T. X7^>^-0-^ -S-. -C (Re) (R?) --e^^:if^J: '9 
[0 0 9 41 

_h^a^ (2-1) -e^$tLai=^^^£L#f£<^*#M^: Amis J;^^'B?t^^^^«Rih7X 

-S-. -c (Re) (R7) ■^^hmi<tfi^2m<o&xh^i><o 

[0 0 9 51 
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[0 0 9 8] 
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2-1-15 



C4H9 




2-1-16 



CaH 



4^9 



[0 0 9 9] . s . 

r^^^i^. Mtt<7)tl.ac;6-«bJi|B^ (2-1-8) . (2-1-9) (2-1-10) . (2-1-11) . (2-1- 
12) . (2-1-13) . (2-1-14) . (2-1-15) . (2-1-16) ^hm^m^^mt L\.-o 
[0 10 0] 

(2-2) ^^^^i'i^m^MLmi(^^imti^x^ c^i^^mm^^^mkRityK 
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Me 





Me 
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[0101] _ ^ 

) -e^$tL;i)it'9^L#fi<7)-=&;v& (mi) oit (mi/m) =Srx, ^M!9:SL#f5:<^-=e 
;v»fc(7>^ftmi-^±WB^ (2-1) ^<£« (2-2) X'^$tL;2,#i9^LW<^-^;vi5c<^^ 

It (M2) <Dit (M2/'M) ^ y a: Lfct^^^i. 0.01^ x + y ^ 1 ^ ^ tmi-t V < 
X 'out Li m.l^x + 1 ■e^^tL*|Eiat?^'2)o 
[0 10 21 

tfz. ^ (1) •r^^$tL;g>M^^L«<7)fii. ^(2-l)*3J:t/(2-2)-C7F$tL^^i9iIL 
Oibx/ (x + y) li. O.Ol^xX (x + y) ^0. 99/5^^$? ^ L < . V^dti,'^>>i^ 

hx'outL<m.ob^xy (x + y) ^o.6o-e^i9. mm±t\^^dm.^.^^^ii^ 

i L < iiO.SO^x/ (x + y) ^0.95X-^^. #^-0 1 L < x/ (x + y) ^0. 

90-eafe*o 
[0103] 

:$:|^|g<;^,;^^T-'^b'a■t^^i^ ^ (1) i3j;tf^(2-l). (2-2) -^^/js $ tL^M 19 ^ L^liJ^J. 
[0 10 4] 

:^^m<DM^l^'\t-^'^^^^t^^ti}^'^^^^. ^ (1) ^ J: 0^^^ (2-1) . (2-2)-e7K$^^ 

^m^igLm^&^^(^^^^MLm^tLxit. (4) > ^ (5) . ^ (6) ttzit 

^ (7) -e^$tL;i,^i9ilb^&Wt Lv^o 



- A r 3 



(4) 



— Ars-Xi— (Ar4-X2) 



A r 5 — 



(5) 



— A rs — X2 — 



(6) 



-X2- (7) 
±|fi^ili3V^T. A 1-3. A 1-4*3 ir/A rsli^tL-rtL^Sjit^ITi; -V^-'*^ 2m(Dm 

mnBtfzii^mm'i^mM^mir:h2m<D^^7js-iro xi{±. -c = c-. -n (rh) 

tfzii- (S i R12R13) d -=lr^1-o X2i±-CR2i = CR3i-^ -C^C-. - 
N (Ri 1 ) tfzli- (S i R12R13) d - ^Ti^iTo R2i:fe j;^/R3l{±^ ^fi^fLm 
5£tC7XKM^> T;v^;v&> TU-;v*. ljffi<^^I*^&. :^ fij^ ;v ^1^' 



^v;v^t/cti~>Ty»^^i-o Rii> Rl2i3J:W^Rl3•t±^ -etL-rtt^^iitt^M^^. T 
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•til 2 0 0 4 - 0 5 1 1 7 3 



31/ 



^i^^^^-To dli 1 ~ 1 2 <7?a=^^i-o A r 4 ^ X2 . Riu R12, Ri3> R2id3J:t^ 

- 7 ^ ;v - u V > fc^ J: 0^^-?- mmi^. 2-y^=-)\^-^y '/-f-r v^- ;v ^ J: r^^^ of 

^^4#:«^^;t1-^2«<5D»t L-Cti. ^ll^ff. ^Xr^D (1 2 6 - 1 3 2) ^^^1^0^$ 

[0 1 0 8] 

R R R R 
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132 



^ ^1 

;Sf*«LWm^^^;mLW(^^X'ti. _Lia^ (4) . ^ (5) W^$^^^)f*'5^l^ 

Jiiai^s) -e^^tt-&^t'9^L#<3i:<^^#^Jt t-cii. Tin (^1 3 3- 1 4 0) 
[0 117] 
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[0 1191 




R R R R 

140 



[0 12 0] ^ , 

) . ^ (2-1) . ^ (2-2) . ^ (4) . ^ (5) . ^ (6) S/ci±^ (7) X-m^fl^m 

^0. A r (i>^*^6 ~ 6 OlScoR^byJc^^^Sr^f o 

R R R R 
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o o 00 

[0121] 
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[0122] 

9 -4 5 4 7 8 -^^z^f^coft 1 0 Kmm(Dm:W:&^-^m^^fL^o 

[0123] 

2^^Hjtifett'S>]^^^'fb^%o^K';;^^^>m#(o^TO^^fi:(i®#i 0^-1 o^m 
m-c^^. 0t L < (± 1 0 ~ 1 0 ^ -e^^o 

[0124] 
[0 12 5] 

*^H^<7)ift^^ih^%{±, Mx.«\ Tia^ (8) X-m^ir^it^m^Xf\z^ (9-1) *3 
itf (9-2) i)--hm^ii'\^^ im.\>X±(Dit^m-^^Mt\^xm^m.^-^'^Z>:Lh[zi:^m^ 

Yi — Ari N — Arg — Y2 

E (8). 




(9-1) 



(9-2) 

^4^^ An . Ar2 . E. A^S. B^. Xi3 i CFY {itulBt |WI D^B^=^ft 

1-0 Yi . Y2 . Y3 . Y4 > Y5 iS-ttFYe {±-e:?X^'tL^Si:iC^^m'a-KiSiC|i-^i--g, 

[0126] 

/^u^>it^^}l^&. ^^m& (-B (OH) 2) . vT/^. if-;!/^^ 
[0 12 7] 

r Cl"eT;v^;i/jp^;V5}N^- LTfi> ^ tJ' > ;^ ;V sjs :T■^ - h a:. ^5- >' ;^ ;v .i^ ^ — h 
[0128] 
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OMe 



OEt 
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OMe 



OEt 




^4^. Me {i^^>'V*=£r> E t (i^'5^>'^^^75l'o 
[0129] 

-CH2S^Me2X-. -CHaS^PhaX- 

[0 13 0] 
- S 02 X 

[0 1 3 1 1 

-CHzP^PhsX" (Xii^^uyyW^^^^-to ) 
[0 13 2] 

-CH2PO (OR' ) 2 (X{±^^^y>'i^.^*7^:L. R' iiT;v^;V: 
[0 13 3] 

[0 13 4] 

>e»^ #!l£tfY am amo t o * 7°V if^f nffi^ ^;H|#:=gr^v^^;lf^t::i± 

[0 13 5] • _ 

:^mm(D^^^it^m^^. ^ (1) *3<t?/^(2-l). (2-2)t?7F$tt^^i9:ELm'f£iy.^ 

'^m^Ktc:4::M#-r-i.em«^*-r'&<b'^^i:LT}±. TfS^ (10) ~ (13) (Dit^mi)^ 
_h|a^ (8) i3j:t;^V^fc{4^ (9-1) . (9-2) "C^^ tL^'fb^%iCjn;iT. TbE^ (1 

0) ~ (13) (D^>-rti^^-^'^^fi^it^^^m^M^-^^^^tKXi)mn^^ d) ^^'^^ 

^(2-1). i2-2)X-^-^fl^m^ MLM-m^lJUX-X. ^ (4) > ^ (5) > ^ (6) ^ 
Y7-A r 3 -Ys (1 0) 



Y 7 —A rs-Xi — (Ar4-X2) c —A r 5 — Y 8 



(1 1) 



Y7- A r 3 -X2- Ys 



(1 2) 



Y7-X2- Ys 



(1 3) 
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Ar3. Ar4^ Ar5. c. Xi i3 J: tfXa fitlfSB 1 1^1 C^I*=^^1-o Y7 i^^lfY 
[0 13 61 _ 

[0 13 7] 

>^'KiB:&t^-^;'<>-^^fl*i®t:^^fi^'^°9v>^7ABi#JcJ; i^m-^l-^^^Y^^ Grig 
n a r d KJId^c J; f^m^i"^:^?*. Y a m a m o t o'^yf') > i^KfB^^ t'-^uiM-y ^ 

)v^m^^^M^'r^^m. f e c umfDmim^^^ ^n^-r^iom. m^^t^mKm 

[0 13 81 

c:^"!? f-;v*^=lr*i-^'fb'&%^<^W i t t i g KfSt:: J: *;^--^- 
'!7 A ^ ^*1-'2><h^t/ra±<7)W i t t i g MiS S i ;v^=&^i-^ 
^b-^tJ 1 h p{ ^;^*=lr*1"'?)'fb'^%i:<^H o n e r ElS t:: i X^^. 

^y^-^^it^^!!Sh^-^X2^yW.l-^^-f^it^^h(D}l & c k RJS j; ^ i-^. -^By^NO^^^ 

^ 2 o ^ ^ t± 2 oPJ.±m-r ^ n y-fbTR^i* KX^MM^. 
y^)V^=.^A^^)V^-^ 2 o^;?,v^{i 2om±>t-t-'&'fb^J^<^;=^^V'i^-'>-^^^»'^t-«t 

^ilf-^. ^^)V^)Vm^^'^&i\l^mt-yr J^'k^'ti>it^^t(DYin o e v e n a g 

2^l&0J<751^^^'fb^if^7ei^'±Mt-HM^^^-t^:^'g-t^t±> flx.{i\ HeckSJS. S 

onogasn 1 r 
[01391 

^^^(Dn'h. Suzuki *y/y 

{IJ: G r i g n a r dRJSl^i J^M^-T^^^-^. Y a m a m 0 t o :^ 

7"V >i^^RJiD5& t*^fn'|iffi^y'5";v^#t^J: iQS^-f'^:^-^. Wi t t i gSiSlciS^-^ 
. H e c k RJS i -1) Sonogashi r 2iKJ^AZ X Z>m.%-m'Cf¥L n o e v e 

n a g e 1 KJ^AZ X yhM-^-t ^l^mifi. L^-tV^O-e$f i LV^o 

[0 14 01 

W i t t i g,KJi&. Horner Knoevenge 1 W^JBti: }f(Df^^\i. -fb^ 

m<^'nt^^\zn\^xmm&^±.. 0tL<{il~3^»<7)T;V*VtrfflV^-CR)S$-<^:&o T 

< . ik-t^^h u.jB(omm^m l < a <7)-e, ^ o . o i w t %~mm^^m.izm. 
K<^tBH"eiaa:M*^-ttL}f i < . o. i w t%~3 owtroonsi-e^^o wi 

t t i gK)St::-ov^-C(i. V r 3 (O r g a n i c Reac 
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t i o n s ) " » 1 4 ^, 2 7 0 - 4 9 0 H, y 3 V ^ V - T ^ K "9- >^ ( J o 
hn Wile'y&Sons, Inc.), 1 9 6 5#^taB«^tL-CV^;5,o S K n 
oevenage 1, Wi t t i g, m^^^^^>'^b7X*R)S^IOV^■r {±. t^o^V^^ 
= _ >T^n-t^^ji-9- ->>'5}^i;'^A(MakromoKChem 

. , Macromo 1. S y m p . ) , ^ 1 2 ^, 2 2 9H ( 1 9 8 7^) 

i}-h 1 0 onmrnm-^^^^o He c k^)St;ov>-Ci±> mk\t^ (P o l yme 

r) , ^39^, 5241-5244M (1998^) t:i|B«$ tl-TV^^ o 

Sonogashi raR)S<^^^(±> -^6^t^{±> v AM» ^ ^^^3 "^^l^^- 

-7-<Da'a-'BIt^^*^*<7?>^)^>'l"4^-J^^^'~- 5 0- 1 2 0 CfeK. Rfp 

0#FBl{±lB#rB^>6^?5 1 0 OB^F^MX-ab'&o Sonogashi r aRJStiov^-CJi. I^flx. 

Te t r ah e d r o n L e t t e r s , ^ 4 0 ^. 3 3 4 7 - 3 3 5 0 K (1 9 
99^) , Tetrahedron Letters, »16^, 4467-4470M 
(19 7 5^) ^ctE^$:?^"CV^;?)o 

Suzuk iRJS<7>»^ii> WtLT. #IJxi^V^"9v'^A t^1^9'^2^i;^;^;7 
i£M=^^^ v-lcMLT^SmJi^ lift L< {±1-1 0^fi*n;i-CRJS$-&^o il^ia 

X i 0-160 *c^*<^?aK^^'$fiai^>^ ^^^hfi^o mm(Dm,^M < t -e#?a » 

S u z u k i RSt'ov^-Cfi. '^Jx:i±\ Vlf ^- (C h em. Rev. ) , 

95^, 2457M (1995^) \Z§im^ i^^X ^ o 
[0144] 

-ifU'fffi^-^-^-JVfl^fcLTti, e;^ (1, 5-iy^u^^^i^:^y)j=^y^)i^ (0) 

[0 14 5] 

-tft:ue^^;v 1. 1 o-7^-^> hni; ^ ^ v:/ tf^^t^^v^'J ^> N. n '-x 
f^ii'^J^^^-^ili^^^n-^ -^^tt^ ^«(7).'^-e^S«SBi5:^Wt L<. 2, 2' -if tfv >^;v;5-' 

S-i/i^n^^i^iJ' ^^7-^r;v (0) ^'^t^^\,z^'mm^tLX2, 2' -t'lfi; 
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ImM^mkljmo^X. Yi. Y2. Ys. Y4. Y,^XXfYe:h^^Ml^m^Lf<Z^^ur 

^^.~-Y^X^^<0 . ^um=-y'^ ;v$t«ftT xM^M^ir ^ m^lomm t L o 
^m^^;b\,^ii^^uyy-T)V^}vy^)i^yi^^-^- Y^t^m. ^^uyy-rv - ;v ;^ ;v 4^ ^-^ - h 

[0147] 

:$:|§0^<?5^5t^-&<^f -e\ Yi> Y2> Y3> Y4> Y5> Ye. Y7 i3 i O^^Ys 
(7)-=E;vm(7)'^Wt (J) t> .i.e;^^i3j;0=\i.^ma^;;^7^;v^(^-^;vm<7?^Bt (K) (Dit:^- 

^vM±/^0'^^^>-*'^m4k^%^ /Nn>>*>-.i^':7m^:^-r;Wb^tJ, T ;i/ ^ ;v ^ -i"^ ^ - 

[0148] 

§f^Lv^o Suzuk i 55,^7 ^y>^'RSc7)j:^^7jch0 2ffi^t:^<^M.<D:ir^tl 

jniii^o.-^.^^ib. 2 0- 1 0 0 icwt bv^o 

miE# 2004-3120139 



#11 2004-051173 



/^-v : 40/ 



[0 15 01 ^ 

[0151] 
[0152] 

iri\Mmmm<Dm.^m^\t i w t %~ s o w t ^) , ^ < ^ w t %~ e o 

^iifKn^xmi'mmmm(Dm,^n^\i i w t %~ s o w t 19 , » t l < f± 5 w 

-^<7)m^%^#t^Mb-^^**^*l-OV.^^*i]^{±l wt%~8 Owt%-C-^i9. g^,l-<J^, 

1 w t %~ 5 0 w t ^ . 0^ L < t± 5 w t %~ 4 0 w t ^ . iE?WHijaSt4# 

(^-^ftt? 1 w t %~ 5 0 w t 19 > $f t L < ti 5 w t % 

~ 4 0 w t %Xh 0 , :$:^0^Ol^^i^<b'a-J^<^^*^fi 9 9 w t %~ 2 0 w t %X^:i>o 

m^mmmmi^ i u-cu. wo 9 9 / 1 3 e 9 2 . wo 9 9 / 4 s 

16 0 GB2340304 A. wo 00/53656. wo 01/19834. wo 0 
0/55927. GB2348316. WO 00/46321. WO 00/06665. 
WO 99/54943. wo 99/54385. US5777070. WO 98/067 
73. WO 97/05184. WO 00/35987. WO 00/53655. WO 01 

miiE# 2004-3120139 



mm. 2004-051173 



41/ 



/34722. WO 99/24526. WO 00/22027. WO 00/22026. 
WO 98/27136. US573636. WO 98/21262. US5741921 
WO 97/09394. WO 96/29356. WO 96/106 17. EP0707 
0 20. WO 95/07955. WPfW 2001-181618. 2 0 0 1 - 1 2 

3 15 6. mm^2 0 0 1 - 3 0 4 5. #IS¥2 0 0 0 - 3 5 1 9 6 7. #Pi¥2 0 0 0 
- 3 0 3 0 6 6. #r?i¥ 2000-299189. #FJ¥ 2000-252065. #M 
¥2000-136379. #M¥ 2000-104057. #ii¥ 2000-8016 
7 . 10-324870. #ia¥ 1 0 - 1 1 4 8 9 1 . #FJ¥ 9 - 1 1 1 2 3 3 . 

e^f^sfQ-i 5 4 7 8^tcM^$tLTv^;g.5KV v:^. -eoSIS^^sitf^E^f*. 

^^mT^^yi3Xxf^(Dmmi$-o (*) tfiifi^(2-i)*5ctc^^ (2-2 

[0156] _^ 

pfJ-e^. ttriB^ (2-1-1) ~(2-l-16) imiik±(Dmn^Lm^^^t^^^ 

^it^mmtLi. m^mtv^^i><Dthx. tfris^ (2-1-11) ~(2-i-i6) 
\%^(Dmm'^. L< ^-^-^t-v^. ^^v^j^j 

f!l^(f#WBB 57-51781-^. |Wj59-19439 3 -^<2riit^BS«$ 

[0158] /XT. 
-j&^S-^ jb-^t; <7) ft h L {± . {f\ ^ V A =1: 4" i: "T ^ Ir (ppy) 3. Bt 
P2 Ir (acac) . S ^ =^ 't' 'L^^M ^ i" ^ PtOEP. J. - n -i; A =lr f 'L^^M ^ "T ^ Eu (TTA) 3phen 

[0 15 9] 




ir(ppy)3 



[0 16 0] 




BtpalKacac) 



[0161] 



{±JiiE# 2004-3120139 



#® 2004-051173 



C2H5 P2H5 




PtOEP 



C2H5 C2H5 
[01621 




Eu(TTA)3phen 



= mm%^mi^tLXmm^^ii~^ #U^tfNature, (1998). 395. 151. Appl. Phys. Le 
ttr(1999). 75(1). 4. Proc. SPIE-Int. Soc. Opt. Eng. (2001). ^105 (Organic Light- 
Emitting Materials and Devices IV), 119. J. Am. Chem. Soc. . (2001) 123 4304. 
Appl. Phys. Lett., (1997), 71(18). 2596. Syn. Met. (1998). 94 ( ) If; Syn. Met 
.. (1999). 99(2). 1361. Adv. Mater., (1999). 11(10). 852 . Jpn. J. Appl. Phys. .34. 
1883 (1995) tizmm^ f^'^ ^ o 

;z m-t?^ 15 . $f t L < {i 2 n m~ 5 0 0 n mt^* I) . ^ ^ L < t± 5 nm~ 2 0 0 n 

>^7^v-3-h&. ^^'U-vWIS. ^v^v^v*. hEPiU-S. 
^ ^ 5; h 7" U > > -^^^^^-^ ^ffi v> s h ^--e i ^ o ^ - ^^^^g^^^^^ 
it^^^#I,-t?*;i>fcv^^.^ri?. :7V^yOTJ-&. ^v^v^^mv^. -i 

»i;^LT2 0wt%~l 0 0wt%-C-^^). »S L<{i4 Owt%~l 0 0wt%T^ 

tB|iE#2 004-3120139 



#M 2004-051 173 



-^-v: 43/ 



w t %~ 9 9 . 9 w t ^),|i?tL<{4 60wt%~99. 5wt i9 . $ 

lift L< 8 0 w t %~ 9 9 . Owt%tr2fe^o 

mi}^ifi^Bmm.'km^-t^i>(oi^^\^^t. ^mn<D^^t ^^m-s^^^i^^^ m^it-fz>fz 

)!b\z.^B.i^^2 5 t:^c^v^T 1 ~ 2 0 mP a • s (7? IE HI tr ^ i ti)^^t bv^o 

f^^jif-;!/^ j:.^;v-t;vv;i'7^T-feT-- ^#co^;^7-;^^^#lft55^'fJ/]^$^^' 



[0 16 81 

b) mmxjEiimmmxm^mymm 

[0 16 9] 

i; (p-^j,- V^-tf'-V^) ^ L< t4^0ifS#. -t ^ci4*°V (2, 5-f-^-V:^lf 



M.j^mM. miEiLmmmmt lt. ^ifIbb 63-7025 7^<2rm. iwj e 3 - 1 7 

5 8 6 0 •^<2r*ii. #PjfW 2-135359 -^^f^. |W! 2 - 1 3 5 3 6 1 ■^<2rm. IWJ 2 - 2 
0 9 9 8 8^-5^fRx IWI3 - 3 7 9 9 2-^<2r#s IWJ 3 - 1 5 2 1 8 4 -^<&#.t^lB«^ ^"^V^ 

[0 17 1] . ^ 

^fihof^x-. lEiimmm Km^^^ lE^mmnMm- tvx. v e ^ ;v * ;v ^ y - ;v ^> 



ffiSE# 2004-3120139 



[0 16 71 



[0 17 01 
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44/ 



10 17 31 , ^ . ^ 

L< 5± if (p -7^^ V^lf^V^) ^) L < i±'?-<^K^S#. ^°^>' (2, 5 

[0 17 4] 

^ t {± 7 V * J: o -c# iv^o 

[0 17 51 - 

^°^)iyyyi,L< li^'Drnm^W-t LXiis -Jr 5 ;v • V if a.- (C h em. R e ) 
^89^, 1359M (1989^) ^ ^@#ti^GB 2 3 0 0 1 9 6 -^<Zr ^ffl * sS ^ 

[0 17 61 , , 

[0 17 71 , ^ 

[01781 

[01791 

n^'9tfT=J- hfe. ^^9li^T3-hft, ^^--n-h-^. n-;V3-h-^. V^'T-^^"- 
[0 18 01 ^ 

'^\MWm<^'BM-h LTt±. -^Jx-tf 1 nm>6^e> 1 ixvs^X^^. 0^ L < 2 n m~ 5 0 0 n 
m-e^l). $ L < 5 nm~ 2 0 0 nm-e^^o 

[01811 

J y\\^<.\±^m%m^. 7">9->TyT>:^^^y vV^>^)L<i±-!-(^M*'^. -7;^ 

v7^^;vvvT/-x-^ ^> L < ii'5-olfS#^ ~:>'7iy^7^^s 

ailiE# 2004-3120139 
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[0182] 

:S.«lCi±. 6 3 - 7 0 2 5 7^<^m. IW] 6 3 - 1 7 5 8 6 0 f ; 

-T 3 5 3 5 9^<2r*> 2 - 1 3 5 3 6 1 [W] 2 - 2 0 9 9 8 8^^f|i> H 3 - 

3 7 9 9 2^<2r«> |W] 3 - 1 5 2 1 8 4 ^<2:fRl::|a«$^TV^^ % <^^^^'^!l?]^^ 

To 1 8 3 1 

if- y > ^ L < ti'e<7>l»#. 4 f^ii 8 - Kn ^ y V > ^> L < 'i-^^Sf *2f?t 

^uyi.L<ii^mmmmtL<. 2- (4-e7:r.:^u;i') -f-j^-^"^; 

;V7^^;V) -1, 3, 4-:t^-9-i^'Ty-;V. -?>'y^y T^h^^y^. V 'J ^ 

=^^»$-ii^^<^^'^:S^t^#^-tiJPli±^^v>o Wift^LT. ^nn5j.;VA. i&^t^^Uy 

o 

^li^Jiomff i: LTti. 1 nm-^^h 1 /um^^^^. Itf^ b< }i2 nm- 5 0 0 n 

In-eab5^ $P,lC$fS L<t±5 nm~ 2 0 0 nmtr^So 

:$:^0^f'Bv>T. mm-^xm im^^^xm. jE^imxm) ^miffzm^i-LEDtLx 

fcS^^ L E D :^^'^tf ^ tL^I) o 

e) M/ffi#tiA®/^*«/PM 

miiE# 2004-3120139 
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^--J : 46/ 



lU 



fzm-^kt. 1 0-^S/cinJ2J.±l 0H:i>T7&-~J: L<, 1 0 S / c mU± 1 0 UT 

i^^4I^*^^<7)«{±. iE?LY±Xli-e^^^i^•T-^>. mi^^AJi-e^wf:*^^ 

mmmxmommtLXii. m^i^l nm~l O O nm-e^O. 2 nm~5 0 iim;0«- 
[0195] 



5^ 



[0 19 6] 

r ) Ptffi/^^S/S»)¥ 2 n mi^J,Tcoai 
s) M/m)*2 nini^T<7)«)l/^^ 



/mm 

miiE#2 004-3120139 
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^-z^ : 47/ 



/m 



[0 19 9] 



0nin~500n mX^^o 
[0 2 0 0] 

2004-3120139 
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^-v : 48/ 



h -7 h 'J -y ^7 



[0 2 0 2] 

< o:^^om^l*^^^ I' O n / 0 F F t:- § ^ J: ^ \z.tm.f ^ ^ i: i ^9 . 
r 0 2 0 5 1 

^° V 7. f - V >'m#<7:>^W5'^*'i S E C J; 1} ^i6fCo 

• TOSOHTSKgel SuperHM-H (2:$:) + TSKgel _SuperH2000(4. 6mm I.d. X 15c 
m) . ^mm- : RI (SHIMADZU RID-lOA) ^ o mm Itv-yyy^Y'ayyy (THF) ^ 

[0 2 0 61 



C3 



ffi|iE# 2004-3120139 
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^ - i^^ : 49/ 



CHO 



A 



9inmo 1) > 2 — y 
1 0 . 0 g (73 mm o 1 ) 

>') v'^A 1 6. 8m g 



^T. 3 0 0mlHoP^9;^:^t^l -^7^V>*^n>m5 OOg (2 

UK 6. 46g (35 mm o 1 ) . V A 

h ;v 3 6 m K ^ ^ ^^^tI^ 3 6ml =Sr Att. S^atr 

i; Vi^-Lfco ^v^-cx (h u 7 

(0 1 5mmo 1) =&A^x. $ i::^ia-cm#Loo 1 0 
^t^t/ A 5 . 1 8 g (W 8 6%) ^ ^ L-C#f^o 

iH-NMR (3 0 OMH z/CDC Is) : ^ o rr^ 

^ 7 0 (m> 2 H) > 7. 9 4 (d. 2 H) . 

1 H) 
2 3 3 



+ 



8 1. 39~7. 62 (m. 5 H) . 
8. 12 (d d. 2H) . 9. 6 3 (s 
MS (AP C I (+) ) : (M+H) 
[0 2 0 7] 




4 b-o"® B 

lft«THF46ml*At.. -ISVf^-^M^o '^X^.^-^^.^^J'-'^i^Si 
^A^n^ F (1. Omo 1/ 1 THFW) 5 2 m llr 3 0^;6^lt c^iTLfco ^TtI^^ 

^^^.^^^^-^-^^-^^^i^ici^. 'fb^!^B7. 64 g (iR*6 4%) ^-^^fe^^^^ 
[0 2 0 81 

(^b-a-^i? c (D^^) 




^^'*'^"^/l)\j^;:lcv^nn^^y7 4ml^Att. ^m^^tzo m 

ffiSE# 2004-3120139 



14.4 mm 
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^-v : 50/ 



2 2 g (iR^6 8%) ^^'fet^^'f LX#?to 
^H-NMR (3 0 OMH z/CDC 1 3) 



d 0. 9 0 ( t . 3 H) 
. 4 . 0 5 ( t . 1 H) . 
7 . 5 9 — 7. 6 5 (xn, 
3 5 (d> 1 H) > 8. 7 

MS (AP C I ( + ) ) : 

[0 2 0 91 



, 1 . 0 3 — 1. 

7. 35 (d d. 
3 H) . 7. 8 2 

5 (d> 1 H) 
(M+H) * 



2 6 (m. 1 4 H) . 2 
1 H) . 7. 4 6-7. 
(d. 1 H) > 7. 9 4 

3 2 9 



. 13 (m. 2 H) 
5 0 (m. 2 H) > 
(d. 1 H) . 8 . 




T^mn^m^r 200inlHoP79X=ilc^:t> ^m7X 2 0 m 1 =S- t 
hymitl^ h U A 1 8 . 9 g ( 0 . 4 7 m o 1 ) ^/^^»-f ojpt. mU^^fzo 7}^mm 
ibmUt X-nmVfz^^. Y)^^>2 0m\. it^m C 5 . 1 7 g U 5 7 mm o 1 ) . 3 
'ft h U 7'~f-^VT>^-'^^ 1 . 52 g (4.7 2mmol) =lrjnx., 5 0 Cti^'/mUrco 



^H-NMR (3 0 OMH z/CDC 1 3) 
5 0. 5 2 (m. 2 H) . 0. 7 9 (t 
. 2. 0 5 (t. 4H) . 7. 3 4 (d. 



^t^mDb. 13g (W7 4%) ^sfeo^e- 



. 6H) 
1 H) > 



. 6 3 (m. 3H) . 7. 8 3 (d, 1 H) 
H) . 8. 7 5 (d. 1 H) 
MS (APC I ( + ) ) : (M+H) * 
[0 2 10] 



, .1 . 0 0-1. 2 
7. 4 0-7. 5 3 

9 4 (d. 1 H) . 

4 4 1 



0 (m. 2 2 H) 
(m. 2H) . 7 
8 . 3 1 (d. 1 



Br- 



■Br 



13 



r:M^T 5 Om 1 <7)Hon-7 9X=itC'fk^tJD4. 00 g (9. 0 8mmol) 

^.,^^7uu^^y=i : u£^W5 7ml ^A^x. ^uxMW. mm^^fzo m 

V.xH^'fb^^^^^^'^ ^ V ^f-^^T>'^-'^7A 7. 79 g (2 0. Ommol) ^Mk-XU 

ffliE#2 004-3120139 
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^ - V : 51/ 



UX- 2 0 WmmW'^k. 5 %MM7K«^ h V ^J^imm. l O m l ^ijn;c-CKJ£^#it u 

-9->=i : K m^^xi 0 : im^mm-^^nm^Bir^^ti^zx^. ^t^mE^. 1 3 g c 

W7 6%) ^SMS^t L-C#/io 
^H-NMR (3 0 OMH z/CDC I3) : 

5 0. 60 (m. 2 H) . 0 . 91 ( t . 6 H) . 1 . 01-1. 3 8 (m. 2 2 H) 
. 2 . 0 9 ( t . 4 H) . 7 . 6 2 - 7. 7 5 (m. 3 H) . 7.89 ( s > 1 H) > 8 
. 20 (d. IH) . 8. 47 (d> IH) > 8. 72 (d> 1 H) 
MS (APP I ( + ) ) : (M + H) * 5 9 8 
[0 2 1 1 1 

^b^%E (8. Og. 0. 0 1 5mo 1) . i3j:y^~2, 2 ' - J ( 5 9 g > 
0. 0 3 8mol) ^m7Kl.fzT}^y^Vuy^y 3 0 0mL<.z,mLtz^^. mmrj^y 

(1 5_,>^n:e-i^^v?^» (0) iN i (COD) 2 I (10. 4 g 

0 0 3 8mo 1) tnx.. 5 0#r^KJu>§-*7::o ^c^R)Slt=SrS?aJ^2 5 1)) 

^-cj^iPL, 2 5%T>^^T7X4 0mL/^^y-^V3 0 0 m L ^ :^^m7fc 3 0 0 

4 0 OmLtlW^^^-C;^-^5at*^fV^. ^ ^ T ;V ^ 3^7 "7 ?r ji L "C ;i=H 
ML lNmmi^3 0 0mL^Snx.-C3B#^WL. tK/S t . «)i^^4%T>^ 

h;v:n>' 1 0 OmLliMLT. p« ^ y 2 0 0 m L l^f^T LT 1 B#rHm#L. 
L-C2^f^?tJ±^:^Lfco #^^^:/i*m'^#^^3lfii±4. 1 g-e^o/c (^f^^J^^^'J 
-A-if^l tnf^) o i^^^<t^%l<^*°V;^f-^>m#<^W^^»i3iCJ^*s¥:^^?-a 

ii. -g-ttWMn=l. 5X1 0^ . Mw=2. 7X1 0^ "C^o/c (^lilffl : x > 7 li 

[0 2 12] 

^^^3 7 

<b^if^E (0. 4 0 g) . N, N-lfX (4-rn^7^-;V) -N- (4-s e c- 
^^;V7a.^;V) -T^ > (0. 3 4 g) i5XXf2, 2' -H-^'V v;V (0. 4 6 g) * 

mtkl/'x b 7 1^ Kn 7 9 5 0 m L i^zmMLfz^k. mmx-^^-:/') > ^Lx^p^^mmw 

(0) {Ni (COD) 2 I (0. 8 0g)lJn^. 6 0 'CS t?MU »L>&)&-^ 

3B#r«m):t:>$-ti:/^o (#tJ2 5°C) txii%mL. 2 5%Ty^-- 

T7jc 5 m L /y ^ - ^^1^ 5 0 m L y^m?]^^ 5 0 m L tft-^vt^t* ir^iT 1 Bf 

mmw\^fz^i^^ ^frni]^fzttm^^MLX2wmm.s.nm\^> -ecom^ h;v^>5 0mLt' 

5 0mL=&Jnx, 2^F«m#bfc:miC7K)l^^*L'/Co «» ^ >'Xm7XI^ 5 0 m L 
=^in^lB#TO#b/ct^. 7K»^l^*LfCo ^«jU±^ ^^-^^^ 1 0 0mLt::?«TL-C 

M^^it^m 2 1 .55) <^j|x*i± 2 4 1 m g -e^ o /Co 4^° ^; ;^ 1^ y^M-<Dm.w^^i^*. 

^XXfM^^^^^A'<i. ^M^f^Mn= I . lXlO*>Mw=l. 9X10 tr^o 
/c (Siiffi :7"h9HKn77>') o 
[0 2 131 

miE# 2004-3120139 
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- : 52/ 



< 4 - 1 




;V_^_i^,>V>2 4. 3 g^jjnx-^co ttv>-C*«3 1. 2 g^j]nx-/c<^, 15~2 0C 
-^SWf^Km^^f^o "^;5iib/.o7X2 5Oml-C-2 0^5feJtU S 



4 Cs, 6H] . 7. 1 Cs, 2H) 



RJS?^*7X5 0 0ml ItZinkma^l^f^t 
'fe<Dll#3 4. 2g=S:#/^Co 
ijj-NMR (3 0 OMH z/CDC 1 3 ) 
d (p pm) = 1. 3 Cs, 9 H3 . 2 
MS (FD+ ) 2 4 1 

[0 2 1 4 1 




Wtt»H^Tt:^ 300mlco3^P^9;.n ^.I^^ L/.I^^ h 1 0 0 m^^ 

t _^'1.3rv^ ^ V 1 2. Og. ^DW^fz^k. ^V (t-:7^;v) *^7^^1. 

0 1 g^sn^/^o ^<^t^. 1 0 orT'7B#F^R)^:^$5^o ^vg*-^±^i!^ i& 

m^i^T^XJcm^.^i^^^m^^^^^^ 9/1) XMmmX.. efec^@fr3 0. Ig^ 

i^H-NMR (3OOMHZ/CDCI3) :5 (ppm)=l. 3 Cs, 9HJ. 2. 
0 Cs, 6H] , 6. 8-7. 3 Cm, 1 0 H] 
[0 2 15] 

fN^^N-e;^ (4-7^n^7^^;v) -N- ( 4 - t - -/-^^v- 2 , 6-~:>-^^;v7^ 



miE#2 004-3120139 
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^ - 'J : 53/ 



Br 




75«#H^T-^\ 1 0 0 Om 1 c^3oP79J^3t::m7XN, N - v >^ ^^V'^^V^ T 5 K 
3 3 3 mK 6 6ml ^XtL. ±tBON, N-~^J -^^V-N- ( 4 - t 

-eN-y'n^^^^v^^^ F3 3. 6 g/N, N - ^JV'f^^V-^ T 5 1 0 0 m 1 

Kmm^^2 0 Om 1 f T-itffimilL. 7K1 0 0 Om 1 tciJDx:. ^tB b/cvM^ ^.^U/Co 
$f,lC#?>tL/c^H%^DMF/^^y-;V-e2|Il#l§H^HL-cefeEl#2 3. 4 g ^<^/Co 

^H-NMR (3 0 OMHz/CDC 1 3 ) l , . o omT v 

<j(ppm) = 1. 3 Cs, 9H3 . 2. 0 Cs, 6H] , 6. 8 C d , 2 H] , 7- 

1 Cs, 2H3 . 7.3 Cd, 2H] . 

MS (AP C I ( + ) ) : 4 8 8 

[0 2 161 

<b^t/E (0. 9 0g) . N, N-e;^ (4-rn^73.c^;V) -N- (4- t -7f- 
;V_2 6-yp<^;V7^:=.;V) - T ^ (0. 6 2g) isXV^2, 2' ( 

1 I'g) ^U7KLfzTYy^Vuy'7yi lOmL^WL/::^, a*-e.^-7^ V L 

(0) IN i (COD) 2 I (2. 0 g) inx. 6 0 c#^b. 

mwLfj:i)^h3mMKm^^tio KJ^^m. :i<DRmm^^^ (1^2 5 °c) ^"^^^^f]-^ 2 

5%Ty^^T7X3 OmL/^^^-^^*^l 5 0 m L :t V^^Ttcl^ 1 5 OmL?l^r# 

h ;v J. > 5 0 m L izmM^^^^^ ^ ^iii^^TV-, vt^ T ;v 5 ^ :^ A =lr3l LTjic U 

4o/oTy^^T7X^5 OmL^^tJDx.. 2 0#f«m#Uf^t^t^7KJS ^1^* b^^o * 

0 OmLt'fSTL-riBtP.m#U. *fffi bfc»=^^itLT 2 B#F^MffiK:feU/>:o -f^P^^x 

(M. l«^^<b^%3 ilDf^S^) C0ilXii±5 0 Omg^^^o/Co 
m»<^^TO^^*^ ti'^fifi^i^^^iti. -e-^^^tLM n=5. 7x10 .Mw-1 
5 X 1 0 ^ (#«J>l=g : 7^ h 9 t; Fn 7 9 o 

[0 2 17] 

i^^^yl-mr^^^ 1 5 Onmc75)¥^-C-ITO)3I^#tt/^*'^:^MtC. 

/.i.°i;;;^5=-v>;;^;v.i.>m<^V#m (^-^--f Bay t ronP) 

=^fflv^-r;^t:>^- i ^ 7 0 nm<7)ff^-e«Lt:. h7"V-h_t2 0 0^-trl 

o^r^»b^- ^^-^ 3 t ift^^^b^tJ 1 ^ 2 : 8 (Mit) u^m^'i 

5y,t%t^j:^xvizmmvfzV)^^yim^m^-x:^\^y^~VK2^^ 1 2 oo r p 

^A^^4nm^^*L. I^^iiLT. :^ ;v v A 5 n m. ^^^^ ^ ^^^^^^'^ 

7 0 iimC^*^-^^ ELS^^'f^ML/co ^^i3*^«^^ 1 X 1 0"^ P a Jii.T t^iil;^ L 

#etL/c*^t^mJ±^m-r^-i:t^J:i9. 4 5 6 nmtit"-^ ^^i"^ E L%:?b^M^6 

miE# 2004-3120139 
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^-v: 54/E 



i^ffitie 0 3c d/m^ -t^^-z-fzo 
[0 2 18] 

(7) 2 : 8 (fifiJt) ?l'a-^<7) 1 . 5 w t % h >v«=tr:^ Ify3-hicj;i91200r 

/Co M#K=^ 9 2 8 c d/m^ ic^^L. «cO«^SiJ^L7t i: d ^ 2 0 ^W^CD)* 
^ii3 6 9 c d/m^ -ri^-ofzo 
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